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(c) disturbances of carbohydrate metabolism, e.g., reduction in
the glycogen stores, hyperglycemia, and glucosuria, (d) nerv-
ousness and tremor, (e) rapid action of the heart, and (f) pro-
trusion of the eyeballs (exophthalmos, see Fig. lo-n).1

The name given to this type is not always appropriate since
there may not be exophthalmos, and this may be present in the

second form called toxic adenoma,
in which the gland contains one or
more tumors of thyroid tissue (ade-
noma) surrounded by normally ap-
pearing thyroid tissue. In both
types, the affected thyroid tissue
shows signs of great activity, pre-
senting those features described on
page 447 as parenchymatous goiter.
The thyroid hormone. It was
shown nearly fifty years ago that
the thyroid was a gland of internal
secretion. An English physician,
George Murray, in 1891 prepared a
glycerin extract of sheep's thyroids.
This preparation, when adminis-
tered by injection to a subject of
myxedema, restored him to normal

within a very short time. It was discovered later that thyroid
tissue, dried and powdered and given by mouth was equally
effective. At this time, nothing was known regarding the
chemical nature of the hormone, but it was soon found that
thyroid extracts contained iodine combined with protein. This
iodine-protein compound was called thyreoglobulin (or thyro-

1 Exophthalmos, or protrusion of the eyes, often to the extent that the whites of
the eyes show above the colored parts, is due to the accumulation of fluid in the
tissues behind the globes. The eyeballs are literally pushed forward and may be
partly dislocated from their sockets; in extreme cases* the lids cannot be closed over
them. The surfaces of the eyes then become dry and inflamed and may ulcerate.
Exophthalmos is not due, as might be thought, to an excess of the thyroid hormone
itself, but to the thyrotrophic hormone of the anterior lobe of the pituitary body
(p- 475); it can be produced in thyroidectomizcd animals by the continued administra-
tion of this hormone.

Fig. io-ir~ Exophthalmic
goiter. (After Crotti.)
Note the prominence of
the eyes (exophthalmos).